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In order to provide high-incidence data for all—ms%ablé tri
and rectangular wings and a body in combination, forces, mohents, load
distributions were measured to cambined body angles of attakk and ng
deflection of #45° at a Mach number of 3.36.

The ranges of aspect ratios
were, for the trianguler wings, 3/8 to 4, and, for the rectangular wings,
1 to 3.

Additional measurements giving over-all combination aerodynamic

coefficients were made on two smaller scale wing-body combinations at Mach
numbers of 3.36, 2.k4, and 1.98.

The investigation showed that the mutual interference effects of body
and wing could be satisfactorily calculated in the body angle-of-attack
range from at least 0° to 6° end in the wing deflection range from O° +to
10°. Nonlinear effects precluded the satisfactory application of theoreti-
cal methods of predieting force and moment coefficients at higher inei-
dences. These effects were due to a decrease in the effect of body upwash
on wing 1ift with an increase in angle of attack above 10°, and to an
increasingly nonplanar geometrical relationship of the wing and body with

increasing wing deflection angle, thus departing from the simplified
planar model on which the theory was hased.

INTRODUCTION

Adequate meneuversbility at ever-incressing altitudes requires mis-
siles and interceptor alrcraft to operate through large ranges of angles
of attack and control deflection. Since supersonic aircraft at high angles
of attack can encounter highly nonlinear eerodynamic forces, experimental
investigation of body-wing configurations at high incildence and at super-
sonic speeds is needed in order to provide useful design data and to aid
in the development of applicable high-angle theories., Some high-incidence
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data on body-wing combinstioms at supersgonlic speeds are svailable (e.g.,
refs. 1 to 4), however, detailed data in the form of forces, moments, and
load distributions are Ilimited.

A program was undertaken at the Ames 1- by 3-foot wind tunnels {o
provide some experimentsl data on the aerodynamic charsascteristics of wings
and of all-movable wing-body cambinatiohs at high angles of attack. Ref-
erences 5, 6, and 7 report results of force and pressure-distribution
measurements on semispan wings of triangular and rectangular plan form,
tested to high angles of attack in the Mach number range 1.45 to 3.36.
The investigation reported herein gives the results of tests at a Mach
number of 3.36 of configurations using a selectlion of these wings as
sll-movable controls in combination with a body. The tests extended over
the combined sngle-of-attack end wing-deflection range of 0° to #45°,

The deta obtalined consisted of forces apd moments on the body and on all
of the wings. Load distributions were, ¢btained on the body and on the
wings previously employed in the investigation of reference 7. Smaller
scale full-span models of two of the semispan configurations were tested
to high incidences at Msch numbers of 1.98, 2.4k, and 3.36 in order to
indicate the effects of Mach number.

Limited comparisons of experimental force and moment coefficients
wlth calculated values based on linear theory were made to establish the
range of angles of attack and wing deflection wherein theoretical values
are in satisfactory agreement with those of experiment. Factors contrib-
uting to nonlinear force and moment coefficients at higher incidences are
indicated.

SYMBOLS
A aspect ratio of the exposed wing panels Joined together
e local chord, in,
14
=2

an(w) =3 [ P r cos G 439

cn local normal-farce coefficient,
: 1

Cny(p) = [ (P; ~ Pylda(x/c)

Cr root chord at wing-body juncture, in.

o1

mean seradynemic chord of exposed wing penels, in.

span loading coefficient

|

o
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Cb

kp(w)
ky(B)
Kp(w)

Kw(B)

bending-moment coefficlent about wing root chord,
bending moment

qxﬁwsw

hinge moment

hinge-moment coefficient
? Q. Swe

pitching-moment coefficient about wing hinge line,
pitching moment

9 Swe

dreg coefficient, SX2&

AW

component of normal-force coefficient normal to free-stream
direction, Cycos(ag + By)

normal force

95w
chord; ACNB(W)’ CNBW’ and CNB normal to body axis

normal-force coefficient, s CNW(B) normsl to wing
body diameter, in.

ratio of interference 1ift of body in presence of wing to that
of wing alone, &y vVeriable, ag = O°

ratio of lift of wing in presence of body to that of wing alone,
8y verisble, ap = O°

ratio of interference 1lift of body in presence of wing to that
of wing alone, ap varisble, &y = O°

ratio of 1lift of wing in presence of body to that of wing alone,
ag veriable, &y = 0°

Mach number
orifice pressure

free-stream static pressure
P - Py
9

free-stream dynemic pressure

pressure coefficlent,

body radius, in.
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Reynolds number

combination semispan, measured from axls of body, in.
wing semispan measured from wing-body Jjuncture, in.
body frontal area, sq in.

area of exposed wing panel, s8q in.

local thickness of wing section

chordwise distance from leading edge of wing at spanwise
distance y or distance along body from nose tlp, in.

linear-theory distance to center of pressure from leading
edge of wing-body Juncture, root chords

spanwise dlstance from wing-body Jjuncture, in.
e -1
engle of attack of body with respect to free stream, deg

angle of attack of wing with respect to free streanm,
ay = og + By, deg

deflection angle of wing with respect toc body, deg

azimuthsl location of body préssure orifices measured from
meridional plane, deg

body interference coefficient, ( )B(W) - (g
Subscripts

hinge line

lower surface

upper surface

body alone

body in. the presence of a wing

body-wing combination, B(W) + W(B)
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W wing alone
w(B) wing in the presence of the body
APPARATUS
Tunnel

The Investigation was conducted in the Ames 1~ by 3-foot supersonie
wind tummel No. 2. This nonreturn, intermittent-operation, variable-
pressure wind tunnel has & Mach mumber range of 1.} to 3.8. The Mach
number can be changed by varylng the contour of flexible steel plates
which form the upper and lower walls of the nozzle.

Models

Semispasn wings.- The semispan wlngs of the present investigation were
selected from models previously employed in the wing-alone tests of ref-
erences 5, 6, end 7. The geometry of these wings ls summarized in fig-
ure 1(a)., Three of the wings of this figure were fitted with pressure
orifices. The wings, in vertical streamwise planes, had modified biconvex
sections with trailing edges blunted to & height one-hslf the maximum
thickness. The wings fitted with pressure orifices bhad meximm thickness
ratios of 5 percent at the 50-percent-chord line and the remaining wings
had meximum thickness ratios of 4 percent at the 59-percent-chord line.

At the root, the wings were provided with an integrsl shaft, the axis of
which was the hinge line, All of the wings, wlith the exception of the
triangular wing of aspect ratio 3/8, had filleted root sections (see sketch
in fig. 1(a)). The pressure orifices were mede by drilling holes in one
surface of the wings at the locations listed in table I. Tubing was sol-
dered into milled grooves in the wing surface opposite the orifice holes,
and led from each orifice out through a hole in the hinge shaft.

Half bodies.- Two half bodies of revolution ldenticel in profile were
employed. The bodies consisted of a pointed nose 6 inches long on a 2-inch-
diameter cylindrical afterportion 20 inches long. The nose profile is
defined by the Hsack equation oo ,{

=i

SR o o Ry )

rée) s 22l
The first body, designated model I, was tested in combination with the
pressure-distribution wings, and the other body, designated model II, was
tested in combination with the remaining wings. The pressure orifices were

SRTIY pea5he s o )

T ol




6 ‘i.|'|||l||'|'li‘ NACA RM AS6C12

made by sweatling steel tubing in drilled holes and grinding the ends of
the tubes flush with the body surface. The coordinate system by which the
orifices are located is presented in the' sketch accompanying table II(a).
Pressure tubes from the orifices were leg out around the wing hinge shaft.

Full-span models.- The full-span models consisted of a body to which
was sttached an aspect-ratio-l rectangular wing or an aspect-ratio-2 tri-
angular wing, These models were geometrically the same as two semispan
model combinations having r/s=0.2, as denoted in figure 1l(a), but were
reduced in size by the ratio of 7/16 The wing panels of the full—span
models were integral to & common hinge shaft which, when set in place in
the body, could be rotated to the desired wing deflection angle and then
secured by a friction clamp,

Balance and Supports

The semlspan wings were tested in the presence of a half body of
revolution which was mounted on a bounddry-layer plate. The boundary-
layer plate served as a flow reflection . plane and a&s a means of eliml-
nating the effect of tumnel wall boundary layer in much the same way as
the boundery-layer plate of reference 5; however, in the present tests
the plate extended 11-1/2 inches farther upstream to accommodate the long
body (see fig. 1(b)). Since the plate could not be rotated, angle of .
attack was varied by attaching the body to the plate at the desirved angles.
For pressure-distribution tests the hlnge shafts of the wings were sup-
ported by bearings in the body and at the tunnel wall. TFor balance tests
of the wings, the shaft passed through & hole in the body and was supported
entirely by a strain-gage balance (see ref., 8). A fairing extended between
the wall of the tunnel and the back sidé of the boundary-layer plate to
shield the support shaft from air loads. A 0.005- to 0.010-inch gap was
provided between the wing and body in order to prevent mechanical inter-
ference, In addition, the operation of, the balance in the force tests
required an annular gap of 0,10 inch around the wing hlnge shaft.

The full-span models were supported from the rear by a 13° bent sting.
This bent sting was used to increase the range of positive angles of
attack. ILift and drag forces acting on these models were messured by a
strain-gage balance which supported the sting. Pitching moment was meas-
ured by strain gages mounted on the sting between the model and the bal-
ance, The sting was shielded from aerodynamic forces by a shroud that
extended to within 0.015 inch of the base of the model. The base pres-
sure of the models was measured by static-pressure orifices in the sting
adJacent to the base.

N
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PROCEDURE

Tegt Conditions

Tests of the semispan models were conducted at a Mach number of 3.36
and & Reynolds number per inch of 0.85 million. The body was set at fixed
angles of attack and the wing deflection angle was varied such that the
meximum wing deflection angle or the sum of the body angle of attack and
wing deflection did not exceed #45°. The body angle of attack was varied
from O° to 25°., Tests of the aspect ratio 2/3 and 3/8 triangular wings
were limited to the cases of zero body angle of attack with varying wing
deflection angle, and zero wing deflection angle with varying body angle
of attack.

The full-span models were tested at Mach mumbers of 1.98, 2.kli, and
3.36 and at a Reynolds number per inch of 0.85 million. The body angle
of attack was varied through a nominal range of -U4° to +30° with the wing
set at fixed deflection angles ranging from -35° to +40°.

Reduetion of Data

Semispan models.- Comparisons of tummel stream surveys for the
conditions of tunnel empty and with the boundary-layer plate present
indicated a plate-induced spanwise Mach number varigtion in the region
occupied by the semispan models., Therefore averasge Mach numbers . were
determined according to the spanwise extent of each model:

Model Average Mach number, M
Body 3.36 +0.02
All models having r/s = O.% 3.40 *0.02
A1l models having r/s = 0.2 3.43 +0.02

As 1t was desirable to compare the data for the wing in the presence of
the body with the corresponding data for the wing alone, it was necessary
to correct the data from the average Mach number, M, to the Mach number
of the wing-alone data, M = 3.36. The following approximation was used:

JE -1

(Coefficient at M = 3.36) ® ——————=——o (Coefficient at M)

./(3.36)E -1

For the pressure-distribution wings tabular integration of the cor-
rected values of measured pressure distribution along the wing chord
provided local span loading coefficients and chordwise centers of pressure.

q—

[
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The spanwilise load distributions were in turm integrated to obtain normal-
force, hinge-moment, and root bending-moment coefficients. For the other
wings, normal-force, hinge-moment, bending-moment, and drag coefficients
were determined from balance meassurements. The normal-force coefficient
is presented for these wings in order to be consistent with the pressure-
distribution-wing deta since in the latter case the distribution of ori-
fices and their limited number precluded an accurate measurement of chord
forece. j '

Pressure distributions sround the circumference of the body were
integrated to give local lomgitudinal loading coefficients. The difference
between the local loading for the body in the presence of a wing and the
body alane yielded the interference loading on the body which was then
integrated to glve interference normal-force and pitching-moment coeffi-
cilents about the wing hinge-line reference. Reasons for presenting only
interference loading on the body are discussed in more detall irn a later
section.

Full-span models.~ Variations of Mach number from free-stream condi-
tions were negliglble at the full-span-model locations and required no
corrections to the measured data. Normal-force and total drag coefficlents
were determined from balance messurements. The drag coefficients were
corrected to a condition of free-stream pressure on the base of the body.
Pitching-moment coefficients, determined from measured pitching moments,
were referred to the wing hinge axis. The actual angles of attack of the
body were determined by photographs because of small deflections of the
ating due to serodymnamic loads on the model.

EELTABILITY OF DATA

Limits of Uncextainty

The uncertainty in the data was assessed on the basis of repeatability,
estimated effects of tunnel stream asymietry, and uncertalnty in the aver-
age Mach number In the wind tunnel at the model location. The limits of
uncertainty for the wings in the presence of the body were:

CNyr() +0.015 for all wings
c {:0.010 for rectanguler wings of A=3 and A=1, r/s=0.k;
b (B) +0.005 for all other wings

+0.040 for rectangular wing of A =1, r/s = 0.4;
Cow(B) +0.020 for all other wings
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CDW(B) +0.010 for all wings

Pu(B) +0.01

for pressure-distribution wings
The 1limits of uncertainty for the body in the presence of the wings, which
apply up to og = 20° as discussed later, are given as follows:

AC +0.1 (These quantities sre inversely proportional to

NB(w) 0.13/8y the wing reference areas and chord and are spproxi-
- mately equal to two of the smallest grid-line

AcmB(W) 20.34/2sy divisions on the graphs.)

BB(W) +0.010

The limits of uncertainty for the full-span models were:

CNBW +0.015
+

CmBW +0.030

CDBW +0.010

% .

S—B CNB +0.08

ESy

—_— +0.50

DSp CmB 2

SW - e— -

— Cp +0.05

S B

The uncertainty in Reynolds number per inch was *0.05 million.
Effects of Wing-Body Gap on Semispan Data

The effect of the annular clearance gap ;rcund the supporting shaft
of the force test wings was evaluated through limited measurements on the
pressure-distribution wings with and without a gap. A comparison of the
deta showed that the effects of the gap were insignificant. The effect
of the gap between the body and the undeflected wing was assumed to be
negligible for the gsp-spen ratios and angles of attack of the present
test on the basis of the findings of references 9 and 10.
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Effects of Boundary-Tayer Plate on Half-Body Data

Evidence of boundary-layer effects on the half-body data was revealed
by rreliminary compsrisons of pressure- ~test Fesults of the half body alone
witu those of force tests on the full quy alone. This comparison is pre-
sented in figure 2(a) in the form of na’mal-force éoefficients plotted
against angle of attack. Figure 2(&) shows that good agresment between
the test methods occurs up to ap = 15°: Beyond 15° an increasing loss of
the normal-force coefficient of the hal# model is evident with increasing
angle of attack. The poor agreement sbove’ "15° appears to be colncident
with the fact that above ap = 17.3° the crossflow Mach number exceeds
unity and interaction effects of the resultlng crossflow shock with the
plate boundary layer might be expected. TIn figure 2(b), which presents
longitudinal loading along the cylindrical portion of the half-body model,
an additional effect is shown which might be attributed to the boundary-
leyer plate. This is observed as a hlgh loading near the base of the body
which inereases with angle of sattack.

)

It is believed that the foregoing effects of boundary layer inter—
ference are, to a lgrge extent, eliminated in the interference data pre-
sented herein for the body in the presehce of &~ wihg. The procedure for
determining interference, as mentioned in the data-reduction section,
consisted of subtracting from the load distribution on the body in tbe
presence of a wing, the loading distribution of the body alone at the same
angle of attack. The boundary-layer plate effects, belng presumsbly little
affected by the presence of a wing, were thius’ minimized 1n.the resulting
interference loading.

In view of the foregoing discussion, the limits of uncertainty pre—
sented earlier for the interference force and momernt coefficlents on the
body in the presence of a wing shoulid apply up to ag = 20°, Because of
the large boundary-layer effects encountered at higher angles of attack,
the reliability limits at ap = 25° are uncertain but are not expected
10 be in excess of +10 percent of the interference force and moment
coefficients presented in the basic data.

Comparison of Full-Span: end Semispan Data

An additional means of assessing the reliability of measurements was
provided by a comparison of the results from the two Independent methods
employed in the invest;gation.for the A =1 rectangular wing and body
combination. The data from both test methods were compared on & basis
common to both; that is, the sum of the 1ift of the wing in the presence
of the body and the interference 1ift on the body due to the wing, cbtained
from the semispan model tests, was compared with the equivalent totael
combination 1ift minus the 1ift of the body alone, obtained from the
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full-span-model tests. A similar comparison of moment about the wing
hinge line was also made. These comparisons are presented in figures 3(a)
and 3(b), respectively. Figure 3(a) shows that the maximum differences
between the two test methods occur at high positive and negative values
of the 1lift component where the deviation is generally no greater than
about *0.02 from =z mean curve. This scatter substantially verifies the
individual estimations of data relisbility for the two test methods. As
previously indicsted, the degree of precision in measuring moments on the
semispan models was considerably greater than that for full-span models.
Therefore, the curves of figure 3(b) were drawn to favor the semispan
data. The comparison thus reflects primarily the limited reliability of
the full-span-model moment measurements. Errors in this quantity are
inherently large for the full-span model, due to the remote location of
the moment gage from the wing hinge-line reference axis.

RESULTS

All pressure data presented are in tabular form. Because of the large
number of individual pressure measurements obtained, it was impraectical to
present a complete tabulation of all the data obtained. Tabulation of
pressure coefficients was therefore restricted to cases of ap variable,

Sy = 0°, and 8y variable, ag = 0°. However, complete loading results in
terms of wing span loading and loading induced on the body by the wing are
tabulated for all conditions investigated. The following index indicates
the specific pressure and loading data presented in each table.

Model Table number
Plan form [ A‘ﬁrr/s Pressure Span loading
Wing in presence of body coefficients coefficients
Triangular L to.2 I(a) IIT(a)
Triangulsar 2 .2 I(b) II7(®)
Rectangular { 2 .2 I(e) ITI(e)
Pressure Longitudinal interference]
Body in presence of WiNg| coicients| losding coefficients
Triangular by .2 I1(a) v(a)
2 .2 TI(b) Iv(b)
1 .2 I1(e) Iv(e)
1 A IT(4) Iv(d)
2/3 1 .k I1(e) atv(e)
3/8 1 .k II(f) arv(e)
Rectangular | 3 .2 IT(g) v(g)
2 2 IT(h) Iv(h)
l 1 .2 IT(i) Iv(i)
1 i II(3) v(g)
Body alone v ——

80nly for cases of ag variable, &y =0°, and By varisble, ap =0°.
k]

pp—
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Force snd moment date obtained from the pressure measurements and
from the balance measurements are presented in grephical form. A plan
view of the combination tested is shown on each basic data figure, and
the shaded ares indicates the camponent of the combinstion for which the
dats applies. The following index indicates the specific data presented
in each figure. :

Mach Model Figure number
number | Plen form | A |r/s Chy(B) Chy () Coy(B) Cdy(B) ACNB (W) ACmp (W)
3.36 [Trianguler | & (0.2 k(a) | 5(a) | 6(a) (1) 8(a) 9(a)
2 | .2| &(p) | 5(p) | 6(p) (1) 8(b) 9(b)
1§ .2 ule) | 5(e) | 6(e) | T(2) 8(c) 9(c)

w(a) | 5(a) | 6(a) | 7(b) 8(a) 9(a)
4(e) | 5(e) | 6(e) | T(e) 8(e) 9(e)
w(e) | s(g) | 6(£) | 7(a) 8(f) 9(£)
4Y(g) | 5(&) (1) | 7(e) 8(g) 9(g)
L(n} | 5(n) | 6(&) (1) 8(n) 9(n)
w(1) | 5(1) | 6(n) | T(F) 8(1) 9(1)
w(3) | 5(3) | 6(1) | 7(8) 8(J) 9(J)

Chgy [Cmpy  |“Dew 'gg CNB"%EE Congy gg Cpy
10(a) [11(a) |12(=)
10(b) |11(b) |12(b)
10(c) f11(e) |[12(c)

10(d) |11(a) [12(a)
10(e) {11(e) [12(e)

w N
HHEDWwSSSH

oW
-F'f\)f\)f\).-F‘-F'—F"m

Plan form

1.98 [Triangular .
1.98 [Rectangular
2.kl |[Triangular
2.44 [Rectangular
3,36 [Trianguiar

H
™~
[i1]

. .

SR TENRWES S
DL © D Lo

3.36 [Rectangular 2ho(f) |1a(f) |12(f)
1.98 [Body alone 13 13 13
2.44 {Body alone 13 13 13
3,36 [Body alone 13 13 13
INo data

DISCUSSION

Tn addition to the basic data figures, summary flgures are presented
to facilitate discussion of the pringipal effects of high angles of attack
and wing deflection on force and moment coefficients. In order to sepa-
rate the effects of angle of attack anﬁ wing deflection, plots were made
of experimental data for the cases of varieble angle of attack wilth zero
wing deflection angle and variable wing deflection with zero angle of
attack (hereinafter designated ag varigble and &y variable, respectively).
These experimental data are also compered with corresponding values from
available theory. The theoretical values were obtained by modifying the
experimental wing-alone characteristics by the methods of references 11-1k
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which involve the use of interference factors to account for the effects
of body-wing intersction. The manner in which these interference factors
were used in calculating 1ift and moment In the present report are devel-
oped in the gppendix. Published experiﬁental results for the wlngs alone
can be found in references 5, 6, and 7. Small corrections to ap and &y
were applied, whenever neceBsary, to the experimental results presented
in the summary figures to provide zero values of the force and moment
coefficients at zero ap and By.

Component Characteristics at M = 3.36

In the wing-body interference theory utilized herein consideration
is not given to the chordwise forces arising either from pressures or
viscosity. Accordingly, calculations could only be made of the normal
force or the lift component of normal force acting on the model components.
Comparisons of theory with experiment for the wings and the body were more
conveniently made on the basis of the 1lift component of normal force.
These quantities sre defined as Tollows:

CL%(B) = CNW(B)COS aR; ACL%(W) = ACNB(w)cos ag ag varisble

CL%(B) = CNW(B)cos o ACLE(W) = ACNB(W) 8y varisble

ILift of the wings in presence of the body.- Comparisons of theoreti-
cal with experimental 1ift are given in figure 14(a) for triangular wings
and in figure 14(b) for rectangular wings. The theoretical values were
computed by the following relationships:

CL&(B) = KW(B)CLﬁ o variable
CIﬁ(B) = kW(B)CLﬁ &y varlable

For triangulsr wings in the presence of the body, the theory is in
good agreement with experiment in the range ag = 0° to 6° for the variable
case at all aspect ratlios. For angles of attack greaiter than about
10°, a decrease of 1lift below the theoretical curve is indicated, particu-
larly for the models having an r/s of O.k." A similar result was found in

references 3 and 4 for a rectangular wing tedted in combination with a

body at M = 1.89 and 2.93. These decreases in 1ift result from a decrease
in the effect of body upwash on the 1ift of the wing. The decreased effec-
tiveness of body upwash above 10° angle of attack is believed to be due to
the presence of body vortices since it i1s known that body vortices tend %o
reduce body upwash in the plane of the wing. An Ilnvestigation at M=2.00

b =y
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of a body similar to that of the present tests, reported in reference 15,
shows that such body vortices appear at about a body angle of attack of
10°. An approximate estimate was made of the effect of body vortices on
the 1lift of the A =1 triangular wing in presenﬁe of the body for an

r/s = 0.k. The strengths and positions of the body vortices were assumed
to be the same as those reported in reference 15 for the similar body alone
at M = 2.00. The effective induced downwash field of the body vortices

in the plane of the wing was evaluated by strip theory. As indicated in
figure 14(a) the inclusion of the effecﬂs of vortex-induced downwash on

the wing accounts for a large portion of the disc¢repancy between theory
and experiment. It is evident that a method of defining the vortex field
for a supersonic wing-body combinatlon is needed for inclusion in a theory
applicable at large angles of attack. Furthermore, such & method should
consider possible effects of crosaflow shock waves on the body flow field
when the critical crossflow Mach numberfis ‘exceeded.

In the varlable &y case of figure lh(a), the theoretical values of
1ift are in good agreement with experimentel in the range of By from o°
to 20° for all espect ratios except A = 3/8 At deflection angles above
20° the A = 3/8 wing provided greater J_'Lft than thet of the wing alone at
the same angles. This greater lift can.be accounted for to a large extent
by the following ressoning: For moderate wing deflections, the resulting
breach between the deflected wing and the body is large compared to the
wing semispan, due to large ratio of- wing root chord to body radius. Under
these conditions the wing panel behaves'to some extent as an independent
wing of reduced aspect ratlo (for this case, A = 3/16). Wings of such
slenderness partake of the characteristlcs of bodies and experience signif-
icant contributions of 1ift due to crossflow drag. Thie is apparent by the
parabolic shape of the experimental 1ift curve (see ref. 16) indicated in
figure 1lk(a) for the A = 3/8 wing in the presence of the body.

The rectangular wings in the presence of the body show sbout the same
degree of esgreement between theory and experiment over substantially the
same range of oap and By as for the triangular wings.

Figure 4 shows that both plan forms exhibit no important adverse
effects of combimed angles of attack and deflection, and retain their
normal-force effectiveness up to at least the maximnm angle of the tests
(approximately 45°).

Hinge momenks of the wings in presence of the body.- Camparisons
of theoretical with experimental hinge moments sre given in figure 15(a)
for triangular wings and in figure l5(b) for rectangular wings. The
theoretical values were computed by the following relationships which
are developed in the appendix:
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Triangular wings
Chy(p) = KW(B){ChW + [1 - % <°£1‘>w (B):ICNW} ap variable

o o [ 3@ o0
Rectangular wings

ChW(B) = KW(B)ChW ag variable

ky(B) Chw + [(g%;%_- <%%:L(B)}CN€} &y varigble

For the triangular wings in the presence of the body, r/s = 0.2, the
theoretical hinge moments are within +20 percent of the experimental in
the range of oy from O° to 6° in the varisble ap case. This
20-percent hinge-moment mergin represents an accuracy in prediction of
the chordwise center-of-pressure positions to wilithin +0.01 @. The shaded
areas in figure 15 represent the contribution to chW(B) by a 0.01 ¢

Chy ()

shift in wing center-of-pressure position. For the models having

r/s = 0.4 in the range ag from o° to 60, the sgreement between theoret-
ical and experimental wing hinge moments is not as good as for the models
having r/s = 0.2. Above ap = 6°, and for both values of r/s, a large

discrepancy between theory and experiment occurs emphasizing the need for
an accurate definition of the vortex field for wing-body combinstions at

high angles of attack. As in the case of 1lift, the effects of body vor-

tlces were approximately estimated for the A = 1 triangular wing,

r/s = 0.4, and are indicated in figure 15(a).

In the variable &y case, the theoretical hinge moments are, in
general, within #20 percent of the experimentsl, represénting a maximm
of #0.0L ¢ error in the chordwise center-of-pressure position in the
deflection-angle range of &y from 0° to 25°.

For the rectangular wings the theoretical hinge moments are within
%10 percent of the experimental throughout the angle-of-attack range for
the A =2 and 3 wings in the varisble ap case, The sgreement between
the theoretical and experimental hinge moments of the A =1 wings, how-
ever, is poor. The experimental values indicate at least an 0.01 & shift
in the center-of-pressure position forward of that of +the wing alone.

"In the variable Sy case, the agreement between theory and experiment
for the rectangular glan forms of A =2 and 3 over the wing deflection
range of &y from 0~ to 25° was the same as in the case of the triangular
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wings. The wings of A = 1 gave simllar sgreement but over the more
restricted range of &y from O° to 15°.

The primary effects of wing plan form at large cambined angles of
8w and ag can be seen by a comparison of hinge moments of triangular wings

(figs. 5(a) to 5(f)) with those of the rectangular wings (figs. 5(g) to
5(3)).. This comparison shows that the rectangular wing hinge moments in
presence of the body are more linear with &y than those of the triangular
wings in the higher range of ap tested. At these high angles, an
inboard loeding loss occurs in the wing-body Juncture due to the combined
effects of body vortices and the wing-body breach resulting from wing
deflection., The result is an outboard shift in wing loading approximately
along the midchord line causing, in the case of trisngular wlngs of swept-
back midchord line, a corresponding rearward shift in center of pressure,
as pointed out in reference 17. This rearward shift in center of loading
on wings with sweptback midchord lines gives & more nonlinear hinge moment
then that exhibited by wings with unswept midchord lines.

Bending moments of the wings in presence of the body.- Comparisons
of theoretical with experimental bending moments are given in Ffigure 16(a)
for triangular wings and figure 16(b) for rectanguler wings. The theoreti-
cal values were calculated on the assumption that the spanwise center of
pressure of a wing in the presence of a body is the same as that of the
wing alone. Therefore, the theoretical bending moments are given by:

cbW(B) = KW(B)CbW .GB variable

CbW(B) = kW(B)CbW By variable

In general, the wing alone bending moments are in as good agreement
with experiment as the theoretical for both plan forms., TFor the triangular
wings, the agreement between theory and .experiment is poor for the A =1
wing, r/s = 0.2, and for the A = 3/8 wing, r/s = 0.4. The agreement for
the latter is especlally poor Tor low body and wing incidences., The poor
sgreement for both wings must be the result of an inboard movement of the
spanwise center of pressure, inasmuch as the corresponding theoretical and
experimental 1lifts (fig. 14(a)) are in good egreement for op from 0° to
ebout 10° and for &y from 0° to 20°. The reasons for this inboard move-
ment, however, sre not clear, Nevertheless, for the A = 3/8 wing a part
of the disagreement is probably due to the effect of wing-root geometry,
since this wing had a nonfilleted root section and theoretical calculations
were based on experimental data for a wing-alone model which had & filleted
root section. For both plan forms the A = 1 wings, r/s = 0.4, show higher
bending moments than could be accounted for by theory, particularly in the
veriable By case. The reasons are not clear for the apparent large out-
ward. shift in spanwise center of loading {the outward shift is sgsain
obvious since the corresponding theoretical and experimental 1ifts are

in good sgreement). _
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Span load distributions of three wings in the presence of the body
are presented in figure 17 and are compared with the corresponding wing-
alone span load distributions. For the variasble ap case the expected
increased 1inboard loading due to body upwash is demonstrated, particularly
at ap = 6°. For the variable &y case the effect of the wing-body breach
is noticesble as a loss of Iinboard loading, particularly at &y = 20° as
compared to the wing-alone values.

Drsg of the wings in the presence of the body.- In the low-incidence
renge the predicted drag rise (Cp - CDmiﬁyﬁ(B)is glven by:

(Cp - CDmin)W(B) = Ky(B)Cw,s1n ap ap variable

X (¢p - CDmin)W(B) = kW(B)CNWsin By 8y Vveriable

It was found that, for wings of both plan forms, the theoretical and
experimental drag rise coefficients were 1n good agreement in the identi-
cal angle range of ap from O° to 6°, and &y from O° to 20°, in which
the corresponding 1ift coefficlents were also in good agreement. There~
fore, no summary figures for the drag rise coefficlents are presented.

At large combined angles a small decrease of drag was effected by
increasing r/s from 0.2 to 0.4 for both triangulasr and rectangular winge
of A =1 (figs. 7(a), (b), (£), and (g)). The minimum drag for all wings
on which drag was measured showed 1little change with ap 1in the range
0° to 10°; above 10°, there was a slight increase in minimum drag with
inereasing op. This increased drag is not significant for a wing-body
combination but it might be an indication that the nature of the boundery
layer gger the wing was affected by the body at angles greater than sbout
ag = 10°.

Interference 1ift on the body due to the wings.- Comparisons of
theory and experiment are given in figure 18(a) for the body in the pres-
ence of the triangular wings and in figure 18(b) for the body in the
presence of the rectangular wings. The theoretical interference lifis
are given by the following expressions:

ACLE(W) = KB(W)CLﬁ ag Vvarisble
ACLg(W) = kB(W)Cbﬁ &y varisble

The theoretical values of interference lift on the body in the pres-
ence of the triangular wings in the variable ap case are in fair accord
with the experimental over the range of ap from O?‘to 25° when r/s==0.2.
For r/e = 0.k, theory is in good accord with experiment in the range of

pu———
P -= -3
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ag from 0° to 10°; beyond this angle range the interference lifts given
by theory are too large. This discrepancy is believed to be a result of
body vortices and crossflow shock waves as was pointed ocut in the discus-
sion of 1ift on the wings. It should be noted that the lack of agreement
between theoretical and experimental wihg 1ift in the presence of the body
above ap = 10° wes, in genersl, also more pronounced for the configura~
tions having an r/s = O.4t than for those with an r/s = 0.2.

In the variable &y case for triapgular wings, the theoretical
interference lifts on the body are generally in fair accord with experi-
mentel in the range of wing deflection angles from 0° to 10°, The By
range wherein theory is in satisfactory agreement with experiment tends
to increase with aspect ratio for both values of r/s. At larger wing
deflections, the existence of a relatively large wing-body breach violates
the geometrical considerations upon which the interference factor kB(W)

is based and hence departure of theory from experiment is to be expected.
Such a departure is indicated in figure lB(a) where, at large deflection
angles, a decrease in interference lift occurs, resulting in negative
values for some cases. ;

In the case of variasble ap for the body in the presence of the
rectangular wings, good asgreement results over the angle range hetween
the theoretical and experimental interference 1lifts on the body for all
aspect ratios and r/s investigated. °

The comparison of the theoretical and experimental interference 1ift
on the body due to the rectangular wings in the variable By case gave
essentlally the same results as found for the case of the triangular
wings. As indicated in figure 18, theoretical values based on a modified
theory (see eq. (Al) in appendix) are generally in better esgreement with
experiment and the range of agreement is extended to higher deflection
angles, particularly for the rectanguler wings. This modified theory in
effect extends slender-body 1nterference factors to the case of a non-
alender configuration.

Distributions of interference normal force on the body due to the
presence of the wings are presented in figure 19. Three wing-body models
are considered, among which are included combinations having the largest
and smaellest values of the ratio cyp/r. The theoretical loading dietri-
bution on the body computed for ap = 5? demonstrates a fair agreement
of total loading and, its distribution along the body for all three models.
At opg = 20° the total, loading was increased approximately in proportion
to the angle-of-attack increase in eadh case; however, some change in the
load distribution:is indicated, particularly for the models heving small
cy/r values (2.67and 4),

For &y = 6° the theoretical body load distribution for the long
chord triasngular wing model {ex/r = 16) is uniformly higher than the
experimental: This disagreement 1s_due to the effect of the wing-body
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breach evidenced by the small region of negative loading developed on the
body near the wing leading edge. For the short chord wings the theoréti-
cal loading is in good agreement with the experimental for the triangular
wing but 1s in poor asgreement for the rectangular wing. It is notable
that the use of the modified theory materially improves the sgreement
with the experimental load distribution for the rectangular wing case but
does not alter® the good agreement of slender-body theory with experiment
for the triangular wing case. At By = 30° the distribution of load on
the body for models of small cr/r is not materially altered by the
increase in wing deflection. For the model with large ep/r, however,
the large wing-body breach apparently allows a large negetive loading to
develop on the body forward of the wing hinge axis due to the bleeding of
posltive pressures on the bottom of the wing to the top of the body.

The effects of high combined angles on normal force are apparent
from an examination of figure 8. The general nonlinearity of ACNB(W)

with variation In &y 18 evident, and is only slightly affected by body
angle of sttack up to 25°.

Interference moment on the body due to the wings.- Comparisons of
theory and experiment are given in figure 20(a) for the body in the pres-
ence of the triangular wings and in figure 20(b) for the body in the pres-
ence of the rectangular wings. The theoretical interference maments are
glven by the followlng expressions:

Triangular wings

X

N [1 %<—r B(W)]KB(W)CNW ap varisble

= 3(X .
Ay () = [1 -2 (& B(W)]kﬁ(w)cl,j; By variable

Rectangular wings

ACmp gy = [% - ({; B(W)]KB(W)CNW ap veriable

(% B(W) ]kB (W) CI;; SW variable

S
Almp 57y = [2
In the variable ap case, good asgreement between theoretical and
experimental interference moments on the body due to wings of both plan
forms is found over the entire range of ap, except for combinations
having wings with the smallest ratlo of root chord to body radius.
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For both plan forms in the variable 8y case, interference moments
on the body given by theory are in good sasgreement with those of experiment
in the range of wing deflection sngles from O° to 10°. Except for the two
models having the smallest ci/r, the modified theory again provided some-
what better agreement with experiment than did the slender-body theory.

At large deflection angles, except for the models having large cr/r, a
decrease in the megnitude of interference moment on the body occurred due
to a decrease of body loading. For the models having the largest cp/r,
however, a stabilizing couple, resulting from the large negative loading
developed on the body ahead of the wing hinge line (see fig. 19(f) ),
compensated for the effect of the load loss on the moment. Thus, in the
case of the two modelis of largest cr/r, the agreement at large deflection
angles between experiment snd theory is good, though fortuitous.

Complete Configuration at M = 1.98, 2.4k, and 3.36

Combined 1lifts of the wing-body configurations.- The configuration
1ift component of normal force less that of the body alone, CIEW ~ CLE’

is compared with theory in figure 21. The equlvalent theoretical walues
are gilven by the quantity CL&(B) + AGIE(W)‘ The theoretical combined

lifts are in good agreement with the experimental in the angle-of-attack
range O° to 6° with zero wing deflection for both plan forms.

In the case of variable wing deflection with zero body incidence,
theory and experiment are in satisfactory agreement in the wing deflection
range O° to 10° for both plan forms at all test Mach numbers for which
experimental data were available, At large deflection angles the effect
of the resulting breach between the wing and body is to reduce the lift
of the wing-body combination (excluding the body nose) to values below
thet of the wing salone.

No comparisons of experimental cmBW - CmB with theoretical were

made since 1t was found that the resulting smsll quantities would be of
the same order as the sccuracy of the experimental values.

Effects of Mach number.- The full-span models tested at the Mach
numbers 1.98, 2.44, and 3.36 were not instrumented to give the division
of force and moments on the body and wing. Therefore, direct comparisons
of Mach number could not be made on thée ranges of agreement of theoretlcal
and experimental 1ifts of the wings in the presence of the body and the
body in the presence of the wings. Bowever, an examination of figure 21
shows that for the combined lifts, CL;(B) + ACIE(W)’ or the equivalent

value, CLEW - CLg, there is no significant effect of Mach number on the

ranges of anglea of gttack and wing qgflection wherein theory and

VE—
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experiment are in good sgreement, Some effects of Mach number might be
expected due to the fact that with decreasing Mach number, critical cross-
flow Mach numbers with their attendant effects on crossflow occur at
increasing angles of attack. No direct informastion is available in regard
to the effect of Mach number on the angles of attack at which body vor-
tices become Iimportant. Figure 13 shows, however, that the normal-force
curves for the body alone are approximately linear to sbout ag = 6° at
the test Mach numbers. At higher angles, the normal-force curves become
epproximately parabclic in shape due to the contribution of crossflow
drag (see ref. 16), implying the presence of body vortices.

CONCLUSIONS

The following conclusions are based on date from semispen triangular
and rectangular wing and body combinstions tested at a Mach number of 3.36.

1. The mutual interference effects of wing and body in combination
can be estimated with good accuracy by mesns of theoretical interference
factors applied to experimental wing-alone chsracteristics. The good
agreement, however, was limited to ranges of body angles of attack ag
and wing deflections 8y that varied with wing geometry. The minimum
ranges of agreement are given asgs follows:

Coefficient ag variable, 3y = O[SW variable, ag = O

Wings in the presence of the body

Lift coefficient 0° to 6° 0° to 20°
Hinge-moment coefficient

Triangular plan form 0° to 6° o° to 25°
Rectangular plan form 0° to &° o° to 15°

Body in the presence of the wings
Interference 1ift coefficient 0° to 10° 0° to 10°
Interference moment coefficient 0° to 15° 0° to 15°

2., A decrease of 1ift below the theoretical for the undeflected
wings in the presence of the body occurred at body angles of attack greater
than about 10°, This decrease of 1ift, particularly affecting the inboard
wing sections, resulted from a decrease in the effect of body upwash which
is believed to be due to the combined effects of body-nose vortlces and
transonic crossflow.

3. In combination with a body, the triangular wings of aspect
ratios 2/3 and 3/8, which have large root chords compared to the body
radius, showed spproximately parsbolic curves of 1lift as a function of
wing deflection angle. This parabolic shape indicates significant con-
tributions of 1ift due to crossflow drag of the wing at large deflection

angles,
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b, At large body angles of attack, the variation of hinge moments
of the triangular wings in the presence bf the body were more nonlineer
with wing deflectlon.than those for the rectengular wings. This was a
consequence of a rearward movement of the center of pressure for the
triangular wings which accompanied an outward shift occurring at high
wing deflectioms.

5. PFor the triangular wing and body combinations having a large
ratio of wing root chord to body radius, the openling of a relatively large
wing-body gap due to wing deflection produced s large negative interfer-
ence load distribution on the body forwsrd of the wing hinge axis. This
resulted in highly nonlinear interference force and moment coefficients.

On the basis of data measured at Mach numbers 1.98, 2.4k4, and 3.36
on two smaller scale full-span models of two of the semispan configura-
tions, the following conclusion wae evident:

1. The ranges of angles of attack and wing deflection wherein the
theoretical and experimental values of the 1ift component of normal force
of the configuration less that of the body alone were in good agreement,
were insignificantly affected by Mach number. ' '

Ames Aeronautical Isboratory
National Advisory Committee for Aeronsutics
Moffett Field, Calif., Mar. 12, 1956
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INTERFERENCE FACTORS
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The interference factors used to compute the theoretical curves of
force and moment coefficlents presented in the summary figures were

obtained eilther from slender-body theory or linear-theory solutions.

In

cases where both solutions were availeble, linear-theory factors were

generally used, when applicable.

The following teble summarizes the par-

ticular references from which the Interference factors were determined.

(The superscripts

and linear theory.)

S and L. refer, respectively, to slender-body theory

Wing in the presence of the body | Body in the presence of the wing
ag variable, &y = 0°
Ky(B) Kp(w)
Trisngular Rectangular Triangular Rectangular
Slender- Slender-~ Slender- lender-
|Flnear| 4oqy Iinear body Linear body Iinear body
--- |Ref. 1k,} --- Ref. 14,|Ref. 11, |Ref. 1k, Ref. 11, Ref. 1k,
fig. 2 fig. 2 | fig. & fig. 2 fig. k fig. 2
or or
Ref. 12, Ref. 12,
fig. b Pig. b
Ref. 13, Ref. 13,
fig. 2 fig. 2
Ref., 1k, Ref. 1k,
fig. 5(a) fig. 5(a)
for
BA > 2
and
[Xp(w) 18> [Kp(w) &
8y varisble, ag = 0°
5i(B) k(W)
--- |Ref. 1k, |Ref. 13,[Ref. 1k, Ref. 1k, Ref. 1h4)
fig, 2 | fig. 3 | fig. 2 fig, 2 fig, 2
for
BA > 2 Eq. (A1) Eq. (A1)
resent present
report report
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An estimste for a linear-theory value of Lkg(y) for both triangular
and rectangular wings was made by the following:

[ (w) 1"
[kp(yy1° = @g‘i-]—s‘ [k 1° (A1)

In figures which involved the use of kB(W)’ both the slender-body value
and the above modificatlon were used.

HINGE MOMENTS OF THE WINGS IN THE PRESENCE OF THE BODY

The following general equations were used to calculate wing hinge
moments:

Coyy () = KW(B){C—C%ET + F K—%)W - (—%)w(mj}cnw wp variable
(A2)
R ST T,
(A3)

The term in the braces represents the center of pressure of the wing in
the presence of the body obtained, as sﬁggested in reference 13, by adding

Ch
to the experimental wing-slone center of pressure, EﬁE’ the theoretical
W

shift in center of pressure,'gg [K;?{) - <g& ]. For triangular wings,
c T/ r W(B)
X 2 X . .
=) == and | <+ for both variable and are determined from
(Cr W 3 <Cr W(B) a‘B SW

figure 4 of reference 13. For rectangular wings, linear-theory values of

<%i are given in figure 6 of reference 12; for variable ag,
r/q _

X = <;§- (see ref, 13}, and for varisble &y, values of X
. 2
<°1‘ w(B) \Cr/y ’ Cr/q(B)

based on linear theory for wings with PBA > 2 are given in figure 6 of
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reference 13. Rewriting equations (A2) and (A3) for specific cases:

Triangular wings

B 3 T
chW(B) = Ky(B) {Chw + l.— 2 E; W(’B)-CNW} ag verisble  (Ak)

OhW(B) = kW(B) {Chw. 1- -g' E—; W(B) CNW} BW variable (As)

Rectangulsr wings
Coy(B) = KW(B)Chy  ap variable (46)

Chy(p) = kW(B){ChW + K ) ( >w(3)] Nw} 8y variable (A7)

INTERFERENCE MOMENT ON BODY DUE TO WING

The body interference moment coefficients were calculated by the
following equations:

ACmB(W) ==X >h ( >B(w)dKB(W)CNW ag veriable (a8)

SUPPEY A RO W P

where for both variable ap and By, values of (Cr (W) based on linear
B(W

theory are given in figure 7 of reference 12 or figure 20 of reference 1L,
For specific cases equations (A8) and (A9) become:

Triangular wings

MmB(W) = [l - % (clr B(W)]KB(W)CNW ag variable (a10)

S
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“oms(wy [l -3 %)Bcw)]kﬂwwrﬁ By variable (a11)
Rectangular wings
ACmp(w) _% ) <Cir>B(W):lKB(W)CNW ag veriable (a12)
&l = il - <E;) ]k CrX &y Vveriable (A13)
B(W) ~ |2 7 \Cr/p(y)] B(W) Ty

DISTRIBUTION OF INTERFERENCE NORMAL FORCE
ON THE BODY DUE TO THE WINGS

The theoretical body interference loading coefficient as & function
of x, the distance along the body from the juncture of the body and
the wing leading edge, calculated for varlable ag by the following
integrals from reference 11l. The varigbles of integratlon are defined
in the accompanying sketch.

o

3
A
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Supersonic-leading-edge wing

8111(!.3 N2 -2 X/B - Bmn
o) T pjetae o8 T m N

Smag /B + pmy

L P
= x __ -1 _ -1._M
Ry ey el [2 1= (n+mx)sin (Tl — ) Jp2m2-1 £ gin /B]

(Alll)
Subsonic-leading-edge wing

A 16('31“)3/2 2 Jx/B- 1 a
“B(W) ~ 7op(pm + 1) , mra

_ 16(pm)>/Zqy x/p(Bm + 1) 2 [mx e
— ' B — ZIPAN T s -1 fIX + 1M
Ry r— [»s/(x/ﬂ n)(mx+1) + > tan T “]-ql

(A15)
The loading for varisble &y was then obtained by:
_ S (w)][ }

Oc A A16

[ n]B(W)l5W vartable B LEB(W) L BNy variapie (#16)

wherein both the slender-body value of kB (W) and the linear-theory
approximation (modified theory) given by equation (Al) were used.
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TABLE I.- PRESSURE COEFFICIENTS OF THE WINGS IN THE PRESENCE OF THE BODY
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(b) A = 2 trisngular wing, r/e = 0.2 - Concluded

TABLE I.- PRESSURE COEFFICIENTS OF THE WINGS IN THE PRESENCE OF THE BODY - Continued
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TABLE I.- PRESSURE COEFFICIENTS OF TEE WINGS IN THE PRESENCE OF THE BODY ~ Concluded

(e) A = 2 rectangular wing, r/s = 0.2
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TABLE IT.- PRESSURE COEFFICIENTS OF THE BODY IN THE PRESENCE OF THE WINGS

(a) A = L trisngular wing, r/s = 0.2
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TABLE II.- PRESSURE COEFFICIENTS OF THE BODY IN TEE PRESENCE OF THE WINGS - Continued

(a) A = 4 trisnguler wing, r/s = 0.2 - Concluded
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TABLE IT.- PRESSURE COEFFICIENTS OF THE BODY IN THE PRESENCE OF THE WINGS - Continued
{b) A = 2 triangular wing,

aa,B'=0’
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(b) A = 2 triangular wing, r/s = 0.2 - Concluded
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TABLE, II.- PRESSURE COEFFICIENTS OF THE BODY IN TEE FRESENCE OF THE WINGS - Continued
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TABLE TT.- PRESSURE COEFFICIENTS OF THE BODY IN THE PRESENCE OF THE WINGS - Continued

(c) A = 1 trianguler wing, r/s = 0,2
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NACA RM AS5012

(c) A = 1 triengular wing, r/s = 0.2 - Concluded

TABLE II.- FRESSURE COEFFICIENTS OF TEE BODY IN THEE PRESENCE OF THE WINGS - Continued
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TABIE II.- PRESSURE COEFFICIENTS OF THE BODY IN THE FRESENCE OF THE WINGS - Continued
(d) A = 1 trianguler wing, r/s = 0.4
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HE WINGS ~ Continued

= 0.4 - Concluded

ODY IN TEE FRESENCE CF T

= 1 triangular wing, r/s
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2/3 trienguler wing, r/s = 0.k

{e) A

TABLE IT.~- PRESSURE COEFFICIENTS OF THE BODY IN THE FRESENCE OF THE WINGS - Continued
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TABLE II.- PRESSURE COBFFICIENTS OF THE BODY IN THE FRESENCE OF THE WINGS - Continued

(e) A = 2/3 triengular wing, r/s = 0.4 - Concluded
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46

(£) A = 3/8 triangular wing, r/s = 0.k

TARLE II.- PRESSURE COEFFICIENTS OF THE BODY IN THE FRESENCE COF THE WINGS - Continued
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NACA RM A56C12

(£) A = 3/8 triangular wing, r/e = 0.4 - Concluded

TABLE IT.- FRESSURE COEFFICIENTS OF THE BCODY IN THE PRESENCE OF THE WINGS - Continued
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(g) A

TARIE TI.- PRESSURE COEFFICIENTS OF THE BODY IN THE PRESENCE OF THE WINGS - Continued
3 rectangular wing, r/s = 0,2
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0.2 - Contecluded

3 rectangular wing, r/s

(g) &

- PRESSURE COEFFICIENTS OF THE BODY IN THE PRESENCE OF THE WINGS - Continued
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Continued

TABLE II.- PRESSURE COEFFICIENTS OF THE BODY IN THE PRESENCE OF THE WINGS -

(h) A = 2 rectangular wing, »/s = 0.2

ag, 8y =0°

10° ]

Bw,2p=0"

40° [ 35° | 30° [ 25° [ 20° |

3 [ o[ 3T e | 15° ] 20° | 25°

i6° |_6° ]

15° |

M H A O Onm
roooonna0t- 0w
cqaqaqeqeqlq

Frar el gty e

nued@RomunNo-u
lp o@D oR>DTT
laqegeaqaeaqqq

[ R R N T BRI B R

wr-rr-ECoAgH G
VOOV O--ot~-10n0
Q]Q]]K’’91IIAR

[ O S T R I I B O |

AN HAROO VN
AN TDYNRO

1T rrrrr N

Crlaf-R=-2 1 R _{-¥.9-9_3-
Wl WO OD
22909293949

HOFOYHNYTYROoW
HrAQOOAO RSO
]qQqgaqguqaqg

ROGUWNSRNEN wH
HMHCO0O0O0dHOw

SEEEELEEL L L

Lrer Flret

FMOD YD R
el R~ T-X - =F 2 .
RSQg9xqIgQqS

ftrarryrrp

MOD AW~ WO o -G
- - - R Ty Y
QqQqaqQqayaqqq

rrrd et 1

HAOARRAVODR T
HOoOOCOQDOANNN N
2999920 QQY

LI T I T I S Y T B N |

oMW TN=-[=~> 0D
HOoQQOQdRMNINHO
Q39999a9qvyQQ

MO -HOoOHMNNTO
HOQOWOMiTrTrTWo
QAQQYQGqQqg
Frar iTtirra it
A DUNDV-MOWT
HOOSQOoONNBIWNO
999999qQaRqQq

111 r1ritrl

!BBBBOﬁgs,lr
OO YWY oln
qgQrrgaagQg

y?

YAV ATYICTRYATH
MR GRS G Q
ANMNESOH W
Ardddd i@ M

°
[}

99QqgQQ9qqgy

L L L a1
@ ©®m 000 Or- 0T
QAIFIIFAIRIIT

CYNFMOVYOO YOO
Wi~[=r=DQONRe-0N0
qQqQqe3’3332Q

R L A B R R B |

CRITEUA-ORTARN
=0 GWOONDOE B
QQ’29993333F

[ T T S B Y I - Y O |

NRDONAHOINTND
TR EE N TB NN
QoqQUIQOeseraqQe

VoD HOVOBA- RO
HAAHA AN SO
{9Q9qqQazgQa

LI L N I N R I N IO

MOV OOD M
habab-X-1-1-1-1.7-§. 2-F-3
qQa99_qaqqangg

Pl 0112101

YAOWONO MG DD
AAAOAS OSSR C
QaqiqgqqQgeqqq

LI I L3I I B

TR OOYTHO D
HAODOoOWAaRMQ
4dqqqqqaqqaq

i3 it

VNGt~ RWOm
HH o000 HNAMNIN
23]359qqq%9ag

VAt~ ra
AHO ORI MMM o
qR]qg]aqIgag

L T B N A A |

MM HAONT AN
badad-R=1=R VT R & Fa% N ]

anqaneqqqyaq

BARDENMAAOYM
HHAOONOMOWINGD

Q993933332Q9

rtar LI I B A |

TCORNDOOADNG
dromMRovYvanmnno
Qae’[YIIqqeqq

THOOET OO T DN
Heardr\dYOoOYOOOoTN
Qe9HI ARG

111 LI I T B

TN TOTRYhe
nagQnYOQnREgq
HnOr0OH@MN
A 0

[
i

CHAREHNAYOING AROCTORERON R
OO OORRF~0 OO OOREDO-N
QQEQRAYIIINIA AGK 97 ITqq]

[ I O O N B B B L T T T T T R U TR I B

CRANANDY AR o0 OARGE-OIRRONE
T OADONND - t-F- D ROWN G DN~
QqaaRiaqee’QA] A} 9AIqY

I A N R | [ T O O T N T B D R I 4

B!SSTSOBHBbu HONT AR OO R
UV De-me-0 Owe UOw\daom St 000 0
QQORYQQAIAY  IRIIRIAIRY]}IGG

_ﬂ_n;-__w—_- -_______-.-
OSSY&EMMGLF[.f497B}9459B9
VWVVIDEDNRENR Y YYTNOOOD ¥R
IAFIRIYNLQLAGY AR999Aq]

[ S A I O I I B I Y | L U I S T O O B |

MoOnNFAMAS~DOD TOrroOt-htt=n
CAARAMEOM A DS M08 R M o o
Qaqiqqaqqeaq 99]3999999qQQQ
thrrrreneerr st eea

OOV RAIRDTN
OCrriHOO-HMR-HOD
299QQRGIQIIIY

LI T I I O I I I}

Y0 O TR 0N D O D0 I by
[ L L E-X-1.0 2.0-F-7-7.]
Qaq9399q999399

trrrrrrnire

NACTOMENTARGE RoRORCMCW v
A AQO0OARAOL dededdnnAqoooc
[UNA9945949% QqQnaARQqgqe

L | LINFINE I | LI B | LER B S B B

SITlrrlritgu:923048430651
"o 03153310 M OnYTnINH20
2%495araq99a ¥qeasa%9naa

LI I I A IO S Y A | LI I LI I I I )

CAVMMOAOEDTN BENCMREE N0
AHOHO AN Y AT @ i~ A

QRIIFIIFILIY Y]9999979qq
1 L]

VARBMOMOAMNRAL-® PEMHARYNRYOCNRN
AHOdO@YYWN * el L Ll
999 9QQq9 IgFgeqaQyqgaqg
---____-

LI S I R I I I TR IR Y |

ROARCTNAODL0 TOTDROTVBNOO
HOHOMINVKGUYa Y Ardonna-rnaa

Q4 9GFQad99Yg 995999eqrRaqy

t Ll rr e oL LI R B Y B R B R B R
Ae@ A THRTAOAY RROFMV NN OL R OGN
FAHOHOUWUN YR ITHO AP0 RCaYn®
SIRIIARARGOQY gauaaqdeadgaqq
I T I IO I I I B BRI | Pt | I I T T T

COQORIDO @0 7€ 0 Qet10 b 4 0 = 2 03 0
HAODONVOVORO rirtfd el ORE *0drt
agaaghaqdgds  gaghad-19249499

NHOHONOUARNE & HOCHMMEHGaNR
11015H617762 HArd o oo T Y+
QAT QGqIgg JaAq-qri1dqgQqgQ

EI I | LI R I I I 11

FOTRCOTATRTO TAFRTOIOTAY R
MRGeN g g MEQQ MY graG g
AGRBVAOSHOMY FRMVYrTOAHER W
AT A A RREA i rAvdr v v 0k o Chon 08

3 8

*

NACA RM AS6C12



NACA RM AS6C12

/8 = 0.2 ~ Coneluded

(h) A = 2 rectengular

PABLE II.- PRESSURE COEFFICIENTS OF THE BODY IN THE PRESENCE OF THE WINGS - Continued
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ﬂm8w=0°
155 ] 20° [ 25°

10° ]

0* | 3 [ & ]

o° [ & | 3 |

B',a5=0'
15° |

40° | 35* | 30° | 25 [ 20° |

*r

M= ~-OMOR DM
AANNAHGINSD ™
rrrigerpeengnn

WO TN aTR T
MHt) W) = DB Oh O G B 1Y
QYN AN q

CENHAOOO YR TW
[=f=dal-1.0 T L-FN T 1 T
QQqq-q«rdrdagr

T

MODTd I WD = O
sl LR - Y-T-1 Y. 1.3
[Macaqqqqqqgq

"M OrORISIVD O
R THHMHOO0D
[2]99893339a849

I | 11

aThoDNnA~ MmO
e N TR Al 0ODO
QqQ]eqq]lxqee

or oo Tt
ReEddANQOOOOQ0
Q9QqeQqagsas

L3 B A | 1t

DOROANTCY~C T
R R lah £ L 1~1-2-F" ]
[9qqqqqqgqaq

try i L]

CORA AR (O
SErrvdreTnoNoSHO
q9QQaqaQgaaq

O vd o vl O DU D W -
ArrArnadt~v=amnm
QAaqQQqggaqgagq

Lo E [ )
CVRANCT DT RO
WO OO TRT TN

]889Q29928QY

LEE Y 1122
DNV HOON O ®
AN OAOVNTG v

Q]99Q4av9q9Qag

Pt P11 rr1

QNI QU0
FAEHONORE-"0OMN
QQa-qauagaqq

P r133119

HROE-- IR OO
MANTOBOCOwanNo
Q][4 aH"NqQQqQQ

11 T rEETLE 1

TR ARCLCTAY R TN
nRGgMMeen e g
WMV E-DOANNY
Hridred G

120*

OO X On ORI~ W3 o~ R A T
MArR AN O

Aririve el

DAY ann
DO T Col-01 M om
hdr b Lo hr DA B B L D 1Y

QX 0D w0
A=t~ O R TROAMM NN
QAQAGHEQHH A

ON vHAADE AAMOQ
nReeAow™~---0n
Aeq3qqQaqQq g

OMOOND el b 0A
oooDoTHaRARN T+
Q]3Q3929439%

11 ]
Lal- Rl -2~ -1 -L-T,%-F ']

00000 HAHAHMN
q2999aQQaqag

LI I A}

ArOAnd -t dRaT
He OO OO0 O
QqqQqQaQIqrlQaq

LI I

DEDnNEOT-tYTA
HrHorn O A Oio
q4qquaseeeqqq

FrAENOCOOCOURG
wWHoOrM@ONwYY AR
[SAGQYIA’qIIIA]

v OODr-EWmYNnn
bl Rl Rl
[]IQQYI]IYqQU]’q

£ n

wHrre o ODNn
ArorMOorMo@nrivio
Qagqerq-dqaqqq

CriftcAdYOhTHMoOD D
AAOT MO
99QQaQ3-~4Q9Qqq

LI S I 4 rire
VA tTROI-0ane
HHON WO A Y AN

Q99 ]N4qq9]R]]

1 r y1111
CanevToOOOait~-o
ek O AEARTDTNO AT
[qHARgQa[qq

(Y L I B

TOANTACTCTATRTO
nYuqoMuagrIgg
TN ocrianm
Hriddr i@

2

-

P OIAD D N1 RN
HORADAIND>-O
1199 HNN YT

OO OU-0C - Mo
TRACAQROE GO
e QR enm

OO Ol v~
ook-o~ocOrdvTaew
Q9QQaagndeas

~aOnNEQOYOnF o
NMUNAN TN OO ook
Qdqgagqaqqqqy

o~ ANt o
wHOCOOOoOMRRNTY
qrqqeaeqeeqaq

OYhNnwadnvwaaont-
QOO0 it
aqqqQaqqgaqaq

DERMADAAA VN Ten
HAQQORHCQOQ -
aQeqleaeaqqq

1ot

Urih~-DHRnsOere-00
OO ORNMRE AN
a999929Q4999%

LI N A A |

VR QA= D
OO0 CHBEAY TN
[[9A9qqG9999

VRODOMN0 O
dddQuardne+na
QRGQ]x-drdSgqq

P rar

W00 O P10 0 O O WY
SHoQN@AnY TN
Q]Y]YQI]’ANRQqQR

LRl R {0 1-8- 1 0
AvoocARDMNY A O
QARIIRR]IIIQAqQY

rear 1

UMY
ArdoONWOOodHYND

9] HRNqAqyq
1t 1

~YNnovyTarano
MY OOt~
QAN aqgagqq

hi- i - SR -5 X %11
NG QRRR QMR ]

"Hanmor-Do-Ygnn
HAridd A QXn

185°

|

-

AR~ NN’ ML
NRAAN~ORNTAA
A dgnnen

wOYO R nnNe
wYRH Od-Qovar
Arii Ny

NROEOHY=ARAS
WO OARN O oW
QAGQAQO i g

vl onao
NN T-00 DN
L - -

(3% R -K--2 -N-1-0 -0 2. 1)
L l-T-1-1-F-1. -1, 1 & 4 -}
Qq|aqeeqaIqqal

TOrArHRO-ECOm "
[=X-1-1-1-1-1-- 1111} 4
QaqqaqqqQaaaqe

LI |

CRAR-ARAO-TN
HOOOA~SPOO AN
QYQq4qqaqaqgag

MO ONIN W v~
"MeAOOOMMNMR TR0
QqQaaAxUeIIQe

trr

Hooaurnfinka
LR R E-F-1, 0 -F-% 0 3 %]
QQqag<seeqaqq

TAAD T OART
L t-T-N=0.1-N L 4 R 2.1,]
qgqga-iayaqq

[ A

NI OOAN-NOD
HoSCOMT OO0
QQRG]ANAASqQq

NN @O@MNO TN iy
ASOCUMUOYrHTUHO
QIR ARG IGQF

VARG WA GRS =t
"WrOnNY-METRNOC
QQqrANARIgGg

LI I § L

p =1 K- W-R_F-L &-1-¥-%_ ]
vt ve-RTAD
QqQHdmadqaqq

11 i

WARTOH T TR YN
nYRYQrIMGg g g
danuuE-aaranw
Al d@Qounn

174



TABLE II.- PRESSURE COEFFICIENTS OF THE BODY IN THE PRESENCE OF THE WINGS - Continued

(i) A = 1 rectengular wing, r/s = 0.2

ay, By 20"

|

8',ﬂg=0°

45 | a0° [ 38° ] 30° [ 25° | 20°] 15* | i0° | &° | 3 |

15* | 20| 25°

3* | 6° [ 10° |

0° |

{h

5584355559Laﬂﬂ
Cr Y Xyl 3N R-T ol k]
[999AX]YI]QIAQQ

LI T T A O IO N L B
REMORDOORW Rrtd

e - D OIOCOON
q99929Q9498939¢

trrat byl L1

SArOCOaMAOONo
MY NABCER-2R~-ANn
4999969934999

I I IO N B O IO A IO IO O S B
wrooDhyaodlor

Mg enenNbDn o
QgsegeqQeadqay

LI UL U I T U A 20 B O N |

ommowarr-dnrdooo
A HOOHOXN RN -
QYRYIYI]YRQGIRQ[AR

[ N T T T O Y IO L I B

TSN OUARMAL g ONG
NMNEMCHAoOoHoOMM-EHOD
aqaqeeaanalqq

1911 00 T A ]
QDN N RY
Bl HOOMl OO
2932333329999
1Tt11ria 1

ORAVA-NDOVDD M=
WU RHAOODOAONOAD
q9394QlQQ94YQAqq

tirrn tir

[-£-1-0 R E-K LR _E_L.I L K-
RANHHAHOC OO A MHOO
qgeqqqaqealelg

LR A A | e

CRMORO e D o~0
A SOt
Q©&QQRaAQuanGhe

LI S I S I IO T N B A |

FHoevAt-neo~ea0
NN OOoHMM NN
e]Y99QAAQAGRRR

Tt LS T L I I I |

[~ N0 80 0 O L N -
AN ¥ Y0 0@
[Q9223999Q4<4aqg

teEy ey DR ER BN BRI |

OATOLCATOVYOODNG
WA~ OO =N a
Q998 q919q9q eI

LI BRI I R I B Y I |

rNCCR VIO ATENO
AN e TOOBINM
QQegQaARQAQQIARe

LI N N | Tt
9389?0005a6mr3
RO COvTO™ 0w N
21’3]33-199999%99

ECONB AT QRN Y
AN HONAT A0 WM

Q4N aAQQ
[E NI | Fty11

Wi A NAYNODO0h T
NMEUNERTRNOLMAYY N -
qeq - Hghedqq

46!‘7953{37T°ﬁ
VROV O- DR RD-CS
A/q9II9eqRIaRS

AafeFOdddrdiGeon
OB AO-OAGO®N 0T
q99]]9]99999999

LI S A T N I A T T B N B B |

AN ~NDARTG0
LGN YN0
Q]eY]]q9q91qYaq

{2 T T I I A N BN O N |

vavCaThre@eTnrm
Ty wnRnRARNOBNAN
qaqaqaaqqaaqqaqaq

teqat1arnennri

FYOYONAYOUOAONR
LY L LR Lol -]
QQa93uI95I8

11t is0v 1111 Ly

AN OUOOTTE®
MO NN -O
Q9qdaqqaGqQlqg

LI I A B B N | LI I |

SOV EHON Y RO
RRAMEHOAAROO OO

Q9433333953995
rrrdra )

0 OG0 VI O G
ERAHODAHAORERQO S
9399]999993949339

LI I I B I L

tRONVOvYAnGHO N
NAOA-NHAODDEMHD

]9999993999999

LI I IO O I I I B O |
RO ORGMNGUNMO
AAHAAO O TN~
eRYqLIRYeGRIAqAQ

SO wTOORANL T 0w
AR Rd- oMM
99A]YIq99993eqQQ

~RNABCIA- AN RACD
Ry =0
Q9QadqRIxIYIAg

11 F 0 T O I A |

O TV OOVWYOEH MO
MRAGAAQONMm DY TN
]RYGY]YYIIIAQa99

LI B I B ] LI I B B B |
L L T L T
08 ON vt 0 ol Db= 1T Gy Y I- 0 I

|99993+Q9q933349

L I B I I | LA I I B R §
9:“47130259173
AR NADCCONROF
9999941 ARIIG]

FOrATRYDE A OW D
L LT T -1
QYQ-ARAG G
11 [ I B
NOCRNONMAHED DO 0
NEEONCTRNG OO E
QqqaAdsdgngqaq

LI I T I I |

M OAMNOYOYT~-Onn
QM QYAGR Qe It -G
VoAt OGarHiGY

e R0 &

CrNGCOwRaGTE
DANEDChADORE NG
R RS ECEE L

EEEEE AR RN
CROOM HHATIiH-RMm
0 0w O O O B W
Q29RQ29Q3997299%

L2 B S B I I I A B A

0BG G B b A O N D
Q9a/3999%33]99

Fesryo1 1001111
dorDoaTOaaRR@M

WROOOR Mgt eno
RR’99IYgRAIqAL

E I I TP I A D I I 2O O I
W Cr AT NI Bt~ (O YO X b B

MMM GARM O TV O
Q899999 e9999q

COMNANITIMOY vo M
TN AR OO
aé¢qaqaqqaqqaas

LI I B R B | Lisreg

e el LN L
3M9110010£mnnn
QARG Y GGG qy

LINC T I A A

QoD ar-ouanVMn N
NERAASOASHAHND
CEEE T E T P

rrrrer, Lyrwmya

dv¥opvhiihonano
5M211001133938
4399909q999944

_f__-_.-uq___

AGUGNAYTHODNOD
wilininpﬂndak

Qdaqaa9qqgqagqq

NEoONYMWINOOS N~ N
MG el O I Y W
adqqqQeqgaIeqqQ

trraa LI N I I B B B

o TONNATMMORY
EM11121ﬂ7#5340
948 8qQqaqqeqQaqqy

IO V@O OO ¥
NN PO MDD D0 -
RAIQG4Q]qaqQqg

[ | [ I ]

NYE-00 0NN 00N
NMRAFNAA Al NOQ O~ Y

g99s%m9q]qqaq
_-.._- LI DY B N Y

3GUET599113201
MGG o W MM 8 e G M
aefjagAngqqq9eq
LI I B B )

LR LS - T R Te) T
inhdvow-snt-onm
QIERRAQqQqq
[N

DDA D-INRG W
NMGONY -0 D em
gIRQNgqQaQqgqq

NACA RM A56C12

953(9370557331
YN0OrFATDARDBDRS
q]9999999G9a]9

t1ilrirtepelt it

OO DD A AW
OO COADDAASNY
CECEEEEELEEEET

FTLErt st 1301

WO~ CANBEPnDAA
9= 0 00 e 3 b= D00 0
Q9999999933989

T dcrr v

LET RIS Y T T IE T
= OVIN QOO
9999999919999
L I I IO U O Y I I |
Mo HO~nMmTYmom

WV YFRANTO 0
99Qq9q99q99q9y

LI T O T O I I I A I |

O-TRHRVYONOrM-Hno
TSRO TNNREO0
999YqQqQQq9|eQqg

Tyt reay

O b= Oren [ 0 F0 H MO -
AN AAOAOOO OO D
QIYYYQaqIqQlqg

(=1 R-N.T.Rol % L 1. Fol N-T. |
MO OrdNeERRDOO
|Q3999939993349

LI I B B rrti1t

OV HENYMNNAO M
A0 HITYY O
2Q4999999993999

tltrreernlr 1y
A=A NO AR YN
A O 0000t
2293399995999

LI I I B I N O I B A A

AL OO Y @ROaN
MUNNw Y S~ OMm
QQRgaI9598999%
v rrrrrn
i 00 W) v 0~ O @D W W D Oy (0 WD)
NANAFH MO VEYTN
Ae99499yQ9uaqqg

e [ | LI I B I )
M- = -MO N0 NOoE N
NAMRN-O0O0OAOD DY

qQqqQqaMrinIGIRQ

inr s or [ I I I B 4
AONAOOR = OrdamE
R 1.1--F 1.1
922991k AQ38]QQ
LI I I B ---I
YOO TONOUNS0YR
MARRAITNOODE~ Y
9239973%999949

P (1

GTAME-NOoOodaMmOnR
NRMUNSONODE- Yt
9QQ4nnav 1499499

EO I | [ S I I 2
MAQURYHEMACAADO
MANEYTOYNOR=ON
QQQQenaT Qg

11 L B A |

tiddatlCorr-rdnn
ANRAQFRQ¢RANL MY
OINHETNrAAHATH

wvteiel vl of 08N CIOF

o
(]



NACA RM A56C12

1 rectangular wing, r/s = 0.2 - Concluded

(1) A

TARLE TI.- PRESSURE COEFFICIENTS OF THE BODY IN THE PRESENCE OF THE WINGS - Continued
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TABLE II.- PRESSURE COEFFICIENTS OF THE BODY IN THBE PRESENCE OF THE WINGS - Continued

(5) A = 1 rectangular wing, r/s = 0.4
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TABLE II.- PRESSUKE COEFFICIENTS OF THE BODY IN THE PRESENCE OF THE WINGS - Concluded

(3) A = 1 rectangular wing, r/s = 0.4 - Concluded

{

d5l8w=0.

6 | 10° | 16° | 20° | 25°

3° |

|

3 | 0° ]

By, 270"

35° | 30° ] 25° | 20° ] 15 | 10°] 6° |

orMCcOROd-dNHYKR O
Co0OrREETRAA Y
vl il qury g o

ONACT A HNAYN
AT TN RO~
ST ET- 10 S e P

WO H T QO TUA
HOOQO OO Y HUM T
QoaqaaqqHdgqgg

}
anoaeRoeoDTNYTm
CrivvrivivRrtaonacoon
aqQaqeqaqqaqqaq

ARCOWERNOETE0O Nt
AN RONADRAHD
8993833291 Qa8qq

aur-uRoeanan Nt
aneeeoOLorddoa
93Q2aG29]93949%

LI A I A | T

OO Ot
MR HHEFH OO S
Q]2K]Q488999q9g

fererrr 2222

A HToURT Y
NMAERA NPT HOOHOOO
a%99939QQ9999aq

1Lt 11t it

NOFRDYF YOO TEwe
NMREUEHAHONOOOOA
°QQQYAqQqaqQ]]y

LS I I N | (3]

oMYA NGO
[=1-2-1-R-3-3-F-1-F-N-T-7-F-]
289R229Q9899Gg

a=-t-aewsSnnaOnoc
nogaoadddnir-acoco
QqQaee93aq2qaR

LI I B SN B | ] 1

AN OYAddONM-
MRRENANFAANYTYOO0O
4QQQaARY|RGI[qY

LI I B N B | [ ] LI |

A9 CrddM Ao vHioomMm
naNdewSedriv;:ACAQOQ
qqaqaqagaqaggq

rr1:31 111131 T

hrvderanwnaurson
MEAR S HAAT O
]IAIYIAAGAIQYA]Q

E I T T T U T 2O OO IO A I |

Mol TYOren
AN YOI RAO OO
Qa]Qa%aQaqqQe’lg]

H&

T UOoTErnam
S R R A
rivvdrd®menn

R

ANASWOROMNO DO
QT RANHOtRTOON
MGG rrivi g

RTMRNUOR-00 DN
WE- VNN Y ARG0N S Do
1&114111111131

oo OoOSTNROOD
DOt~ G~ OISO CoD
Q499q9QQQH-rn

NYSTOoOwWanTArOYEn
L. - X L. 0. 1.0 4AT.F-1-2T.T.
QeaerkagqqQqaqqr

Nratxwnprnoooatad
(-3 X-1-F-2-7-%-7 1 .9.%.1-1]
qaqqacdqgqqagag

R CONNO TR
Qb dddOCN

[9QQx’RQaeQQa|]
ttveo i f

HYRO~AOHNANWNIMOM
NI A HOSOSROMN
933]]]3a493Q3]8-

r1 11131 t1

AYAMODHANENAHARN®R
MRAAAIOHIQ000OMm
QQeQQQqqaqyaqeq

LU N I I I t

AR OCANDL W0 O M
RAQAHOCOAAHOON

Q2999q9999aq9q

tforrist

VN ROV T TAGANA
COoOCOQQQOOQUODQ
999<]399QQqqqaq

- fab L N -R-R<1 J-3 % J*1°7 1
NN TOnRod
a9999aq4]q]aqq

0200 G0 OV O N L0210 O )
N rdoowrinttoo
QRQAIQRAGQQ]]Q][Qq

ORoARFOCARYI-R®
MR A OOV QO S

Q93999329 QQqaqg
FErrirnr1

QEoOoNMr-adonTnon
nacedoanTnooad
QQQQQeqAqHIARQQ

ttrtusl ti

TRoAAARER YT M
nanerodoYonW g
Q9989]898-qQaQq

ryatrnzsr [ trr

471’9“5 oo
daaddddisanadd
Hrvrirrdvicd@onn

~EACMYODAMCDO D
AHOCO@EEDWRadS
AT QQggridrgn

RE-XNIL WO N~ WIDw0 O
CTRAAOAND A -2 R0
HAredrigdQQQririar]

OG- -TICRANR T
AC DO O
QraqqQaqQqrivtd

L EcX log 2 2 N-F 3T-K- 1.8 -7 3
anmenagttdde-t-o -
Q9QQQ]qY]qaQq-

NEOROF-OCTOOVOO
CO0OLODwWrMAMY
quqegqaaqqaagsy

O FAARC G0
L Rt b K-1-X-1- T F T.-¥, ¥-%
*RQGAYIARIAIGIQY

retr it}

QNEANAHDRETNROW
MARHEAOOOO OO AN
ARQ4RqR4QQQRga

1111 trt1e? [}

[- % X Pk - J--F-R-T-R_l 0 ¥ -8 4
AUt rHrivHOoOdrO0OO®
99qRQaeQqagqae

11131 raoant t

anNnoCaaAnNOr-NQAO-
nNANEAHO QA RACOA®
q9]92gaQQcQaaq

111111

PTRREY RO R0 et
[=3—J-1-F-J-J-R-F_-J-J-3-F-]-]
QQeRrQg]QAGRQqQq

"N RO A 00w
nMNAHOH-FONOAA
Q9Q]AIIAQARS

ONEHMwOWVUAOT=-D0¢
nmaafldrigoVdoRAAD
Q99AQ|Qq-deaqy

[ I I I B A |

QM OANYORNEO 0w A0
NAARXAPOEANHdROOD
qQaQqqqanqygaagq

T ANYOMOoORAN O
nanerdHorohrdoco
Qaqqaqardrdaqaaq

Tra1zral 11t

OCvriTHRONMNALTROY
ANl A AN O
]’]8QQaqALIQRIY

Frtrrr1 LI 11

LA sk L]
lsnAnJﬂlu
coroaraY
virirrvriaen

694
8,37
981
1135
1259

165°

25

AONE-NYTROERMO
@O R AN O O DD D
AT rn Qg

W OoUNNEOOOoONRNMM
VY MARAOCOCWORDNM

el

rmoQRe+tArinNnHovanm
WO OM==l=-- RO
ddqgagqeqqerid-d

NOoOheiMeTRQYTONYTD
MEYTNNAARNMRYTOOOr
99399993599

GoovMyugoanenon
COFQOICRrAN T Y
Qasqqqaqaqagaq

HOPrACrnNRIE2 e
hala =T R ad-2-N-T-0 L £ 1 L J

QIR Q]IqqQq
rrlt1r11;

Ow-OrOMNeEAIOE -
NMder 00000 N
2999220994998«

LI I I O |

"N one~anY Ao
MANE Ao AHOOW®
9”’6599Q]qA]aq

R DAMMC DN DD
N OOr @AM
[R999Q9qQqiggeqq

LA S B N I B A |

HRE YOO AHnNG
(Rl -F-3-J-J-3-N-F_R-g_7-F_]

aQqQqQleQeqInqg
L 1t

ATV TRnoN-TY
NMARACEAASN N OOt
2Q49QQGaqR{Q]Qq

NNOOTHORCH AN~
naAddrCOMRNONOOOD

°Q]]]3QqQAIIGRY

RANCAT A ODOORMAMN
nAdAdAd«{ONOONo00

299]]2Q+498a9]
I I T B O T 1

AV AATROATRRN T D
ARrRrdOMAONHDD S

aqqqleqaqaqeqq
Ll 5

MUkAIOANXETOOA Y
NErFFAHSHYOOMOHD
2Q9299914QQqqq

FTrrdtAROVOwErlan
9333”153435515
VoA T D Hviggwd

vrerrdrtn@Q®n

T
£,



o
0
0
[I9\
<
m
M

56

TABIE ITI.- SPAN LOADING COEFFICIENTS OF THE WINGS IN THE PRESENCE OF THE

BODY - UPPER SURFACE

, LOWER SURFACE, AND TOTATL

(a) A = 4 trienguler wing, r/s = 0.2
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- SPAN T.OADING COEFFICIENTS OF THE WINGS IN THE PRESENCE CF THE

BODY ~ UPPER SURFACE,

TABLE ITI.

= 0.2 - Continued

/8

LOWER SURFACE, AND TOTAL - Continued

(&) A = b triangular wing, r
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WINGS IN THE PRESENCE OF THE

URFACE, AND TOTAL - Continued

angular wing, r/s

.

ING COEFFICIENTS OF THE

- UPPER SURFACE

(a) A

TABLE III.- SPAN LOAD

= 0.2 - Continued
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TABIE TII.- SPAN LOADING COEFFICIENTS OF THE WINGS IN THE PRESENCE COF THE

5
R
<
2
3
2

= 0.2 - Concluded

[-10° [ -15° [ -20° [ -26° [ -30° [ -35° | -40° | -45°

4 triangular wing, r/s

| -6°

(a) A
-3°

BODY - UPPER SURFACE, LOWER SURFACE, AND TOTAL - Continued
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TABIE III.- SPAN LOADING COEFFICIENTS OF THE

LOWER SURFACE

(b) A = 2 triangular wing,

BODY - UPPER SURFACE,

8
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2 triangular wing, r/e = 0.2 - Continued

(b) A

TABIE ITI.- SPAN LOADING COEFFICIENES OF THE WINGS IN THE PRESENCE OF THE
BODY - UPPER SURFACE, LOWER SURFACE, AND TOTAL - Continued
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. TABIE III.- SPAN LOADING CCOEFFICIENTS (OF THE WINGS IN THE PRESENCE OF THE

NACA RM AS6C12

= 0.2 - Concluded

GE, LOWER SURFACE, AND TOTAL - Continued

2 triangulsr wing, r/s

BODY - UPPER SURFA
(b) A
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64

(¢) A =-2 rectangular wing, r/s = 0.2

BODY - UPPER SURFACE, LOWER SURFACE, AND TOTAL ~ Continued

TABIE IIT,- SPAN LOADING COEFFICIENTS OF THE WINGS I THE PRESENCE OF THE
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'

TABLE ITI.- SPAN LOADING COEFFICIENTS OF THE WINGS IN THE PRESENCE OF THE

NACA RM A56C12

, LOWER SURFACE, AND TOTAL - Continued

2 rectangular wing, r/s = 0.2 - Continued

BODY - UPPER SURFACE
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2 rectanguler wing, r/s = 0.2 - Continued

(c) A =

TABIE III.- SPAN LOADING COEFFICIENTS COF THE WINGS IN THE PRESENCE OF THE
BODY - UPPER SURFACE, LOWER SURFACE, AND TOTAL - Continued
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TABLE IV.- LONGITUDINAL INTERFERENCE LOADING COEFFICIENIS OF THE BODY IN

THE PRESENCE OF THE WINGS

(a) A = L triangular wing, r/s = 0.2
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TABLE TV.- LONGITUDINAL INTERFERENCE LOADING COEFFICIENTS OF THE BODY IN

THE PRESENCE OF THE WINGS - Continued

4 triangular wing, r/s = 0.2 - Concluded

(a) A

-3 | -6° [ -10° | -15° [ -20° [ -25° | -30° | -35° [ -40° | -45°

Xh

ag

VYOAVAYOCACTOAEO

NNQQIRQRNGQ

HNMVNDOWMNWY

e NN NN
L)

(o]

QOrrHRAMNHNONY
COooORMNOYENNMAE
Q099292499499

it

rHoooananoVNow
QOOoOoN=MeNMn o
2992Q9938Q4QqQ

t 13 vt

AN dawnryTomn
QOQoOoOvTHkRdHdOoO
992999399qQqQq

oOnNVODNONN
0000 OTYYYNHOO

32389333]7qQ

J 1 [ A B R |
ReioNTMINR AV
OC000OoONHHANROD
9992Q9999QqQ

11 1t

L LD N R T Tk
COoOOoHHAMOVVINMNA W
239939328Q]Q

11 Tttty
ROt
CO0T T THMMM Ny
99993389QQQqQ
1 i Tt
FOMYYTTY-COYD
OCo0ordNNRANG
299393338399

1Y vt
ARAN A Y ONN
DOODOCOOOHHO
q]]89QQQgqqqgQ

1 LI R I I B '}
dhdoondudna
QOOOHHAHHO0O00

Q99%8]QQ9QQQ

494946494949
MVQQnMaqnuaq
133567301335
ArrrrrrCOO RN

9
2]

OriRD~OMriDweY
QoOoHVYNVMNNYN
Q329999299499

HORNEDAHADDON
coogonmni~NMMnn
Q9QQaQgaggQq

Neli@N - WM N
oooOowTwYURMNNE
49999Q9394q49

Re{NMN TRV GO
CO00VWYTN A

Q93929994899
' Tt

NN YNITONY
000 YNRHO M
Q9999999QqQQ

Aeirdt-nHtaOONO
Q00D ONNHrwrN
qQgQQ3QqQQqy

[} (IR A N I ]
AANADMHHDORW
CQOroONHOHH

3232923933q9]

10 trrring
MHrtMYAHONON
000 rHNOOBOGW
299923929249

[} [ |

¥OrdMHRAN I
0000oNNNHHNDOO
QR99Q]833R]QQ

NN OYoVTR Y
ooooRMNNNHOO
92282Q9993QQq

CAVAYOTONAYO
MIRQNMRQNRQQ
HNMOOVOOHENWN
HredHe QNN RN
[ ]
©

OHriNAYODNMOH
HooOQaYENANY &
QQQQqQQQQQQR

AHONRQNVIAO YT
oooOMNYRHOHO
299929%93]Q9

OODNYVVYONMW
HOooOMVITNROQOOD
@QQ49QQQqa5894

AOorNAUVE YN TR
CO0DYNHOOOO

Qe]//]9QQqQqe
[ 2 [N 1

~HOoONNVOoOvYHONM
ocooooNMnMoOoOH

9292925999749
1 LI I | !

VNANYNDOON WD
0000 HONFrQOO R
29QQ29Q]2Q4Q

DTN RND
00QNMHOQOO0OHD
2922339499QQQ

} t 1 1

oY HARNNOQ
COOrHNNOHOOHO
[]999999QQQQQ

SN OONOME O
HNooNNANNO~dOO
[99994]QQ4QqQ

ONNARVHANS VN
HooonYNYRMOw
Q9389]qquQQy

NONYANTONTANYRY O

nu@onwagrreq

HAMOYrDOHN MY

Ard e RN &
°

@)

NROHEYDO YT HON
rdooconwoeromd
a9qQr9Q4q9qq

LT3 R T T
HO00O¥YERYTHOOND
299999999949

VRN HNwNO OO
HOOO0WTOOORE
299999999499

NYYRNGDNDO N
HOOOOMMOONWD
aq

299]99399]
1 [ 1

LD T Y T
HOOOMHNOOOHO

A9948989q4q9
1 i i

rnRovnnuoNY
HOONNHOOHO0OO
9999QQK/994qq

NMYHRARANONH YO
NooohnMywwewon
QQQQ]QQ]Q%]Qq

MEHNB-OHOOE-
MOOONYYVOVNTY
QeQq9QQ4]9QQ

COATOANCOTATOC
nnxQMYegnaq
HNMIDVEROH RN N
Mo NN o

[}
v

oYV OY O
NoooomYENHOMNH
QQqer]QQQQQq

¢HONRARRNYON
dArronNn®@nHOoOHO
QQQQQ]QgQQQq

AR EONANERO
ROOOHMOMOOOHO
]283493Q]33%3%

OYNOOVYOONEY
MOOHOUNHOANRM
9]359393%233]

Heinduorinon
MOVOOHMNOOOHO

892873Q9498Q

RNV UNIONT
wHOQOHOHOOOHD
Q259Q993954Q

OHdOA-T-HN N
Nrr e RO Ao
q]299298999Q]

HOrNt-NDO NN R
AN N i
9QQQ322Q99QQ

NOAOHHOVEMNNYA
NOOOHNMNWOOTY
9398999]]49Q

OFdYHONI NN
WMririOMWINE OO0
QeQQnQeQaeqe

YTOVATONANOAC O,
MVRQMUYqHN R g
Henuorrood Mg
el VN QN

°
o
o

AMNNANA-HQORO
noooNMMNAHOHR

Q9Q993Q2qQ4QQ
1 1
oNOAYN-Or-NOO
noooMhNNOOrN
QQ1399QQ4934Q

oONDHHOCTOIG
NOOONRNHOOHR
QQQqQ]]Q]8]3QQQQ

V-OREVNOMVD 0
NOHOoOORAHOOOHR
QQ]]Q’Q]]]J]QQQ

MY ANADOTRVO
MnoDoOrtoOOOw
Q2992Q99399%

NEINNATYTHRONY
NOOMNOoDO00OoHN
Q999Q3Q3QQQQ]

RENQOVEAt-ONNO A
NOOYrRrivirdOrt
QQQ89399333%

NriNAQRDODVHAO
nooantTnnann
29Q7939929QQ

oMWtV
MOOOHVVTOAN RO
@32QQ8]343]4

COACATONRANO T
qMQQNYRQMN Y Qq
NNV OO WM
A eI NN

[
n
o




NACA RM A56C12

6° 1 30 J 0°

—T

20°

() A = 2 triangular wing, r/s = 0.2
35° | 30° [ 25° |

THE PRESENCE OF THE WINGS - Continued
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TABLE IV.- LONGITUDINAIL INTERFERENCE LCADING COEFFICIENTS OF TEE BODY IN
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TABLE IV.- LONGITUDINAL INTERFERENCE LOADING COEFFICIENTS OF THE BODY IN

THE PRESENCE OF THE WINGS - Continued

0.2 - Conecluded

wing, r/s

(b) A = 2 triangular
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TABLE IV.- LONGITUDINAL INTERFERENCE LOADING COEFFICIENTS OF THE BODY IN
THE PRESENCE OF THE WINGS - Continued
(¢) A = 1 triangular wing, r/s = 0.2
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TABLE IV.- LONGITUDINAL INTERFERENCE LOADING COEFFICIENTS OF THE BODY IN

NACA RM AS6C12

~ Continued

(¢) A = 1 trianguler wing, r/s = 0.2 - Concluded

THE PRESENCE OF THE WINGS
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THE PRESENCE OF THE WINGS - Continued
(d) A = 1 triangular wing, r/s = 0.k

TABLE IV.- LONGITUDINAI INTERFERENCE LOADING COEFFICIENTS OF THE BODY IN
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TABLE IV.- LONGITUDINAL INTERFERENCE LOADING COEFFICIENTS OF THE BODY IN
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THE PRESENCE OF THE WINGS - Continued

(d) A = 1 trienguler wing, r/s = 0.4 - Concluded
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TABLE IV.~ LONGITUDINAL INTERFERENCE LOADING COEFFICIENTS OF THE BODY IN THE PRESENCE OF THE

WINGS - Continued

(e) A = 2/3 triangulsr wing, r/s = 0.k
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TABLE TV.- LONGITUDINAL. INTERFERENCE LOADING COEFFICIENTS OF THE BODY IN THE PRESENCE OF THE

WINGS - Continued

3/8 trienguler wing, r/s = 0.k
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(g) A = 3 rectangular wing, r/s = 0.2

TABLE IV.- LONGITUDINAL INTERFERENCE LOADING COEFFICIENTS OF THE BODY IN
THE PRESENCE QOF THE WINGS - Continued
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TABLE IV.- LONGITUDINAL INTERFERENCE LOADING COEFFICIENTS OF THE BODY IN

NACA RM A56C12

inued

= 3 rectangulaer wing, r/s = 0.2 - Concluded

THE PRESENCE OF THE WINGS - Cont
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TABLE IV.- LONGITUDINAL INTERFERENCE LOADING COEFFICIENTS OF THE BODY IN

80

THE PRESENCE OF THE WINGS - Contilnued

(h) A = 2 rectanguler wing, r/s = 0.2
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NACA RM A56C12

TABLE IV.~ LONGITUDINAL. INTERFERENCE LOADING COEFFICIENTS OF THE BODY IN

THE PRESENCE OF THE WINGS - Continued

0.2 - Concluded

(n) A

2 rectangular wing, r/s
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TABLE IV.- LONGITUDINAL INTERFERENCE LOADING COEFFICIERTS OF THE BODY IN

(1) A = 1 rectangular wing, r/s = 0.2

THE PRESENCE OF THE WINGS -~ Continued
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TABLE IV.- LONGITUDINAL INTERFERENCE LOADING COEFFICIENTS OF THEE BODY IN

NACA RM A56C12

- Continued

(1) A = 1 rectengular wing, r/s = 0.2 - Concluded

THE PRESENCE OF THE WINGS

3
-3* [ -e* [-10° | -15° | -2;'1 -25° | -30°] -35° | -40°

-4.5*

‘G

NODOOM nit- - N
00000 VNFHrAYTRD
©89949144499Q9

Oo0ordooNANNYHOW
[-X-2-7-1-3-U ¥ f-140 2. {-]
99999Q994+qQqq

HOHOSY¥rVrdtanY
00000t i=NY
2999999]++9QQq

trtp et
00000 BINARMO
Coo0OYUMMONAN YA
9Q49QQqq9v+-199Qq

[N

COrOQOrNPHNGBwN Y
0O00000N ROkt
Qaqq98Q3Q]]qQ

(I I N}

ADOAHOHOOAOPYRNY
QO0CO0ON TVt
Q99993Q9]494Qqq

Tty
COHOONNANNNNINN
00000 rAYTTNND
agqqqqqaqQaqqq

rraria 1)

NErdRaaooNHNoN

ANy YjnqLnne Y
oNArHATIEOAHRYY
EELEEEEL LT

(]

(e}

HitOw =0 000N I-O
000CORNUVOVRD Criv
agqeqowq-daqqaq

0 ' [N

NOROTOHAVONVRO
=1-3-2-1-7-1 A -1-1T 1 7 0-1.1
Q299949M333343Q

LELEAET-LEL Y
CI--02-L Bl L]

]q9949QQqqreqqqq
[N

OOrOYONVDYVONY
20000ONVOEtYRN
29989Q999293499

IR NN
MrNOvaAROOBNGHO
[-2-Y-1-T. L TR T 1 148 ]
©98939332344988

HHNVN QO E 0D MY
coousoHnNAYAN
QQQQeQ39999949939

1 (LRI BB RS
HHRANSYRROTO Y

[=Y=TX-Y-T-T- Tl R L
©eQ8999a229849]

NANONRArATNTRN0
“Qooooa0HrHAHd000
QQQQqQqqqaqqaq

] (]

CEHYONVOtdN N
OQNNRRYN QLRI EYQ
VHRdNTIME AT

PEEEEEET T

[
0

OFOONPNNANKNOrH
0000OToORNALNON
Qqq4q994+§839

1] L 110 1
OrDHAHY ATV N YN
DO0QOONYHENAOL
393299M24Q22439

OroONdM oA O
0O00OBOOMMTINOH
9999491293489

orariNdA Oi- (-0 ¢ Ot
CQ000DUVYN NN
§999999399384%

] 1 Iyt
HENOANOONrrN=D
ooooOoNONNMNNNK
q94992q99383QQ

[ (NN NN
00N YHOOWNEO TR
0obodHrHCoDOHA
Q99qQQy4R_qQqqg

COARNNOTNaHE Yl
00000 ARANNNAHOO
99499999949QQQ

oOoCcOoOARYMNNNIBEY
OB00OHNMNVOTN
EECETECL TR

NFANARVONERANAR
ANQARIIQG LR g
oehrRYRMBOHN YD
Hrivir e dtoactoe

.

©

AHANOARO PO VONN
QOOROHHAONORNON
q2Q9Q489t:xv+QQqqg

WOV HANOTARNO O
C0QAOOrGNAVNOD
999QQ]9va-qQqaq

AdeviNONROtOARNRO
000000ONOVENWOY
[299499qMaqqqyaq

C1-Y-LT-2 404 11T 1.7-1
[-Y-Y.Y-Y-7-1 % 2 /1 % N-7-1-)
Q94993443399

COAMOYNGIHHAND
000000 YNUHOOD
Q3999899933849

1 1 L )
QooNORVOYEmMNNOH
o0oobrdNICODOD
9292492493993

LI B )

CLCOLG-LLAL LA E L
90000 rddddrdNdOD
|2QQQ]9Q499aqa

QooarNHYOOOINA
[-I3-1-T-L LT T
24493992Q24]3]

MrAAA TNl OONN D~
[-X-Y-Y-T-1-E 0 1.1 Y.T 1.1
299999239a+9QQ

TEHOANOOd - HOnN
LLLA AR RM L Rl
VAR HRTONOAMNtN
rrrdriddaaoac

.

[}

QAAAOHONON B
-X-1-T-1-1 X-1-T-1.1-1-1:1"]
24qQQ99K{+1Qqq

OOrrviNMONVNOO
00000 DHWVOFANHY
Q9QqQqqkrnr4gaq

NN RVRoOHINMD
006000 BN HY
€ 3999493332494

QAN RD OV T
C00NOOMHENNRON
Q99994nQ9qqqag

AR T ONROARNY
ovooOooanvYaroon
q994qqqaqaaqaq

odovHYawHOO-N
o0eosoNHYODoON
q9499Q894333489

[ RN
MEAeHOONONHOEY
QoBOON+ONB0000
4e4a4q843329939

AU @R YOOV 00
00QooNNYNYYYRN
2QqQ924482293%

ONHAHHHOYRHOGOWN
QOCOONYNEOOALG
929249399949Q4qQ

NANEORRRN O v
LD AL L LT
CLELELELLE LT

47159350471”””
FRERENRM RS
e ddrdrotorae

)

MAdNVNN Y HAYOoo~
- 1-T-T-T-T-L N-L L 1 1.1 1]
QqQqqQ4r+1q9aq

VHRNDN T T E-DNOND
1-7-T-1-1-T.1-T-L-E 1. 1.1,
9098999QQ9q4qq

RN O oN o
ooooCOowNDTRIAN
994999qn8a93aq]

AHRARANNHOVVOVR
D0000OFNNENNNN
9994489839939

CTRAAVMOVRHNOY
000000k dHoB000
239498899QQ49%49

el
MU ARG O0

00000V ONHAUNNMN
Q929448929834 Q

LA L X-T K- -1 1]
OOO0ONCREARONY
Qq4]QQ]+a]aqrqq

NNOANIYERES0ON
00000Wo O YNNE=t
QAQQQ QA irrf e

RHOrMNARA-aNYT ¢
0000ONEHNROOOY
QqQQQqQ-riqao

47159260471"9”

qrit e

FHEREREED KR
PECEELELTL L

)
[o]
N

TNARONHE NN
CVOreNAOHOVOHO
CELLELLELLETT L

O NOVVCRts Tt
QO0ODOBNAERNOOO
qaeaqgnaseqqaq

AFORYMTI-i-tt=N0OW
OORROOVFVYARODO
9822994393349

OHNROVONNHYAAYN
o000 ORNNYNAAHOO
992QQ98243]994

[N ] rtireiat

LCLEEA LY LT LA X-]
080000t rrdrdMOO0
99999999993999

AN HYRLONDOY
TGO NNTAOrirtn
99449498923429

HOOHROO DN AN
CO0OONKOVENTNOD
QQRQQ983QQqQYR

1
cooNat-hOMYNRE-n

0BCCOoNANRMOON®
QQqAQQririv v

()
AN RONOINTOR

ooo0onTURNNYBY
QiqRqQeridfaynn

VOOONHYNOCONNO®
OQO0oOUDNENGNHYR
§99QQarHRNNNNY

47159360471“9“

N

Radadaddatddn
rirsrdriaean

]




g
2
=
5
2

84

TABLE IV.--1ONGITUDINAL INTERFERENCE LOADING COEFFICIENTS OF THE BODY IN

1 rectangular wing, r/s = 0.k

(3) &

THE PRESENCE OF THE WINGS - Continued
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NACA RM AS6C12

Concluded

TABRLE IV.- LONGITUDINAL INTERFERENCE LOADING COEFFICIENTS OF THE BODY IN
THE PRESENCE OF THE WINGS

r/s = 0.4 - Concluded

(j) A = 1 rectangular wing,

[-10° ] -i5° [ -20° | -25° [ -30° [ -35° | -40° ] -45*

-3.41476.
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TABLE V.- PRESSURE COEFFICIENTS OF THE BODY ALONE - Concluded
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Section A-A
Modified biconvex 0
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Triangular plan forms

=S
o
a
e
>

/s Sin | Cin | Sin® {¥/Cmax (/C@ImexWing test

4 .2 5 4 8 05 50 press.
* 2 2 5 8 16 05 50 press.
1 2 5 16 32 04 | 59 | force

1 4 25 6 45 | 04 59 force

2/ 4 25 9 675 | 04 .59 force

4 25 16 12 04 59 force

Rectangular plan forms

3 2 5 |2667 10667 04 .59 force

2 .2 5 49 16 05 .50 press.

| 2 5 8 32 04 59 force

—<=
—=
%:
Qe
——
—0. | %
—I=
—
—==
=

| 4 25 3 45 04 59 force

* Plan form for "¢ scale full-span models.

(2) Summery of model geometry and dimensions.

Figure l.- Models and semispan supports.
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(b) Semispan model inatallation.
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Flgure 1l.- Concluded.
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{(b) Local normel~force coefficlents at several angles of attack for half body.
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Concluded,
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(h) A = 2 rectangulsr wing, r/s = 0.2.

Figure 4.~ Continued.
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(3) A = 1 rectangular wing, r/s = 0.k.

Figure L.- Concluded.
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(e) A = 2/3 trienguler wing, r/s = 0.k,
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Figure 9.~ Continued.
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(b) Pitching moment. (¢) Normal force.

Figure 13.~ Variation with angle of attack of drag coefficlent, pitching-
moment coefficient and normel-force coefficient for the body slone.
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